223 : 334 BL Descrl ptlon This inventifon relates to a novel chem cal
: ST or "preparing aryl - pi peridine carbinols and to novel internediates
_,s.ed .ih that process. _ BritiEhoas asd Bho. 1422263 and US patent no
0?196 d| scI ose conpounds of formula AAOI a.  ......  .........
represents hydrogen, trifluoro (Cl4) alkyl, alkyl or
BGF"esents an al kyl or alkynyl : s group having 1-4 carbon
! Or a TRIS u{;'/Xntio re?a?eo tg QtnIO\Pe f_a:]he:rycals;le‘lrtﬁ)csaltsl F ]preganflg ar%p rﬁgﬁ%r@l J:a’rbl lsi%w! thrko%l

jkq'xy, qu I mat Corti I"OXY

A haV| ng 1-4
, aI E% tr| %gruo H%Jﬁefj@g)ﬁ(g&&e Q%(rg%g%(g%f foa{’]‘}%yt hi o, or
: '__kyI .0xy. The corrpounds of forrrul a A are disclosed as having

ar. macol ogi cal pr operties ph t hem useful - 20 as
“ One 8bn1§bun at Jpas proved especially valuable is
- bemzdicoxyl yl), X - 4-FPwhich is in the

In tche.oaﬁove nmentioned patents, the conpounds of

C w; Hhalogen, nitro, acylammo. methyisulfonyl or methylenedtoxyo 9% repigisents @trehyﬁ@pqgkthyfegrw X
ydri de r EggeINGYdipeen alky! having 1:4 carbonm@s&mo drifieoresfivk b\fdrﬁafv at'a'esq"smetbx“sﬂp féd
£-react i AgKE¥Ecol i ne, ar ecol
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$i - FAN & enii-dqgggssan dure has the di sadvant age éhat aecgllne i
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_dlvangggeous : ~ - -avoids t he use of arecoline and )
l'ectively produces the trans-isonmer In a good overall yield. Accordingly;

present Invention proyides rocess for preparing a conpound of
mul a | 55L;....R._,N’_:>.b.@___ ~~~~~~~~~~
_ ' = "X

CH,OH B

.. in which R! and X are as defined above.
" The piperidine carbinols of formula B are prepared by reduction of an ester of formula C

v - X

1
COOCH;, c

with a complex metal hydride reducing agent.

The compound of formula C is obtained by reactmg arecoline (when R' = methyl) or arecoline
homologues with phenyl (or substituted phenyl) magnesium bromide.
. This procedure has the disadvantage that arecoline is a powerful iritant and that the ester of formula C
- Is obtained as a mixture of cis and trans configuration compounds.
~ - We have now discovered a new process for preparation of piperidine carbinols which advantageously
- “avoids the use of arecoline and selectively produces the trans-isomer in a good overall yield.
" Accordingly, the present invention provides a process for preparing a compound of formula |




.......... A\ G 'CH|O-|3|nV\,h|chAr-

: presents a.group 15 to~~~~~~~~~~~~~~ t where X is as defined for formula. A__
and R3 represents hydrogen, an al k{P 0#23884Bly| group, by reduction.of a =
ggnpound of forrmula 11 20 Ar CO2 K, 26

D N 0 |l R3: - - s30 in which Ar

rmula (1), and R4 is an al kyl group. Preferably i
i's hydrogen, nethyl or benzyl, and RMis
carrieg out conventionally using a netal
‘hydride,. for exanple using |i it j -1~ -alum nium hydride or
alum nium hydride in an sol vent such as tetrahygrofuran or in a
tetrahydrofuranl tol uene nmix¥tre. 3. 3 The conpounds of formula | are
obtained In the trans configgration but as a nixture of enantloners. The
Lconpounds may be resolved ihto their enantionmeric forns by conventional
nmet hodsy, such as by use of '3 - - an optically active acid, for
exanpl e ( +Hhwiichiat leproshtslagivpi ¢ aci d or (-)-dl-p-toluoyltartaric acid. The
conmpounds of formula | may be used as internediates In the preparation of

conpounds of fornula A nmaki ng use of tiﬁ procedures set out In British

-and- R3 are as defined for f
X is fluorine or hydrogen.
ethyl. The reduction may b

Pat-ent no 1422263 or US patent no 4 »0 For exanple, to prépare
par oxet ime, the conpound of fornula I which Ar 45 and preferably R3 = Me
to protect the nitrogen atom In the (-)-trans -configuration, |s reacted
Wi th thi onytereckis@s defisedior tomvindrsd P [PREPARIS hysPesm; ekl atefieharonpe by redygtion of 2

3, 4- met hy| emeenngef leftiedki de. Subsequently the N-methyl group is replaced by
reaction with phenyl chloroformate followed by de-acylation with KOH to
oktain B3 = H The presentlnnwwnlon al so provides certain Intermedi ates of
formula It as novel conpounds. f efyed so substituents are as exenplified
for formula 1. The conpoun la 11 nay be prepared by reaction of
appropriate cinnamc acid este s such as. alkyl and aryl esters, and al kyl
-am do- mgl onates of formy ere RB3 and R are as deflned preV|oust
56 a -EP 0 223 334 831 COZRA 2" ~~~~~~~ 0,,, CH2

30 in which Ar and R?® are as defined for formula (I), and R* is an alkyl group.
Preferably X is fluorine or hydrogen, R? is hydrogen, methyl or benzyl, and R* is ethyl. S
The reduction may be carried out conventionally using a metal hydride, for example using lithium -
aluminium hydride or aluminium hydride in an inert solvent such as tetrahydrofuran or in a
- tetrahydrofuranftoluene mixture.
38 The compounds of formula | are obtained in the trans configuration but as a mlxture of enanﬁomers e
The compounds may be resolved into their enantiomeric forms by conventional methods, such as by use of
an optically active acid, for example ( +)-2'-nitrotariranitic acid or (-)-di-p-toluoyltartaric acid. -
The compounds of formula | may be used as intermediates In the “preparation of compounds of formula_ '
A making use of the procedures set out in British Patent no 1422263 or US patent no 4007196. ‘
40 For example, to prepare paroxetine, the compound of formula { in which Ar =

D-F, ;

T 45 and preferably R?= Me to protect the nitrogen atom, in the (-)-trans -configuration, is reacted with thionyl

L chloride or benzenesulphonyl chloride and then with sodium 3 4-methylenedioxyphenoxide. Subsequently -
the N-methy! group is replaced by reaction with phenyl chioroformate followed by de-acylation with KOH fo . .

obtain R®= H. _

i The present invention also provides certain intermediates of formula (I as novel compounds. Preferred

:', : 0 substituents are as exemplified for formula 1

B The compounds of formula Il may be prepared by reaction of appropriate cinnamic acid esters, such as .

alkyl and aryl esters, and alkyl amido-malonates of formula 1ll where R® and R* are as defined previously.
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: e FI1 10 The reaction may be perforned
i:;eandensation I n a base/sol vent system for exanpl e sodi um
_hydrlde/dlnethyl sul phoxi de; pOtaS$ﬁ5Q2$&ﬁEﬂbutOXIde i n et hanol or
tetrahydrofuran; or sodium met hoxi de or ethoxide in ethyl acetate.

‘Adwant ageously the conpound of formula 11 is prepared as a 'single pot'
f‘éaction formng the C|nn8§n§ae 15 in situ fromthe appropiate
benzaldehyde For exanpl e Re appropl ate al kyl am dormal onate |Is added to a
fixture of the benzaldehyhe and sodi um et hoxi de In ethyl acetate.
Eorpounds of fornula 11 iEn@“'Ch R3 = al kyl or aral kyl may al so be prepared
by convéntional alkylatlon 6f compounds of forrmula 11 in which R3= H For
exanpl e, ester-imdes of fornula If I'n which R3= H may be reacted with
alkyl or aral kyl halides ¢onfzh® presence of mild baggg such as potassium
carbonate. 20 The above described processes for producing the novel
internegjates of formula 11 also formpart of this invention As used

herei-n, ‘the tl Eedh kbl -boAlelbrmed 8! ¥nden B0k /Rt Ky Yor! BGh Q%MM
are not | 'ﬁVand“eﬂilrﬁéi}ryl SHpRSRSR; ﬁd?an:¥)gh jg&nd@ "Eﬁfya thdn’o ran o?m]ff ﬂﬁoxide or
st rai ght Okthdide MGty Chcatard. cont al ns rom car on atoms, nore especl a
from1l to 4 aaVakefedlyQRdcondashdtol Rl is mbé‘fsa/as d ngpé sé-e%uon'fam%wénmﬁée
The fol OWnngy for e laBsrodidtd békdiddhfdel R@ eRénfAha abbbidl alky® Yldorhdidrnte NE dddali &Sa Of
thi's i nveninixor of & 8éfedidhyde dnd sélunBfiélnddae instiPaceffercesS of this invention

(Exanpl es 5 Comghunds befapraiiza idfwdih &F € alkyl or &ralkyEafpkebelprafred by conventional alkylation

(t) - t r ans- @<chiprondsa foorauty It indwhich' Rl Lo lamply) gstepinfidas ot formuba 16 indlhixh a33 & B nay
Pot assi um be-rhasted yitilgky dr. iy} halides irettielpresehe i mild basks such ed patdshiyrh carbonate.

anid domad onaffee goove3Beryibddprecessen vy piodicing te novet intermediates of f¢r@@kiN alsmidrm part ofdits at
33 . Afterinyg¥ning to 25', ethyl 4-fluorocinnamate (1.50g) was added and
the mixture $fivraddyreisy dhei tgms iyl lrorb rvalierinpleexyt and arali@loyhiaclygdes by chre dot limfited to,

m xt ur e ex@PuRe fneridhitherplkut moisty. dirsesgntds ﬁfea@hkm@@"ﬁ&d apd contains frorg $do 6 gerhoncgiainst he
organic so'F‘?I? PIRCIY ff@a%ﬂcaéhpapmta@a GV meigty ¢ ifiresept,ig &h J‘W'oduct Thi s was
chr omat &yr élp oligying Framplos Q‘ETW ojeg B amp'y' {pie} intqunedialgs pf thi t“l()e"ﬂ‘?'\/@‘wsﬂ iR ] e

conpound ( e noxejpyocestofMis riversign ( s 6 10 9). Temperatyrgs arqff [ C. ( CDC3) 40 a
1.07 (t J é bl $FD 2 67-2. 90 (m ZFD 3.50-3.84 (m 2H) 4.00 (q, J = 8Hz,
2H) 6707&@—?91 4H) -: 8.90 (br.s. 1 H *

XA €af f)isht @Bﬁo&cﬂonﬁw%&é?&m&{mé.p&. d44BERRER"Y! ) - IV et hyl

pizper | di n-26=drone (a) Sodi um hydri de

180%. 2.69) ﬁ&%sﬁﬂ%ﬁlox?deq% ) s §dd§& iorzalr s%ﬂuo?u%dliﬁm%x fn lﬁﬁa&y .38g) In tetrahydrofuran -
Nenet hyl angglaymbinadae: 3 Rzgcoénﬂg agé' dmﬁ hibie -
After -hydr aigedovenightlt rddm tbﬂéera&asmle a&daddb@ uf&afﬁiktu.%cﬁxbﬁctee rv)vuha@l (a8 q 3t,0s0
£:00M. t €68 SMIRANAIIS orgaiid Ybiutibn idhist0dnd Gldporas® iodgive e GFale prABCtATHLARS cﬁroaaegrmsé bPN
aliong wi t hsileaigdlusing aty Bwmbruglolusiy) 1P 59 ihe etie( cbRBdund adg [ 43%), W le-g8.i rred at room
Fenperature for 19 hours. After . . 55 extraction with petrol eum
“ether (3 Xx'HiBm.JCDChe m xture was Stl rred and neutralised by the addition
‘of~dl acial acetic acid (4.9m) followed by the addition of ethyl acetate
£75m ) #d vat e;{%%ﬁ?“z e organic solution. was separated, washed wth

Prine (30 rr1) 129MBi 2%r bonat e sol ution (222m ) and brine and finally
dri ed 3.50-3.84 (m, 2H)

400 (q. J= 8Hz, 2H)
6.70-7.27 (m, 4H)
pr 8.90 (br.s, 1H)

Example 2

(t)-trans-3-Ethoxycarbonyi-4-(4'-fluorophenyl)-N-methy! piperidin-2,6-dione (E2)

50

(a) Sodium hydride (80%, 2.6g) was added slowly to a stirred solution of sthyl N-methylamidomalonate

(11.8g} in dimethyl sulphoxide (50ml) under nitrogen. After hydrogen evolution had ceased and the dark
solution had cooled to room temperature, ethyl 4-fluorocinnamate (15.3g) was added in one portion along

. with further dimethy! sulphoxide (10ml) and the whole stirred at room temperature for 19 hours. After
55 extraction with petroleum ether (3 x 16ml), the mixture was stirred and neutralised by the addition of glacial
acstic acid (4.9ml) foliowed by the addition of ethyl acetate (75ml) and water (35mi). The organic solution .
was separated, washed with brine (30 ml), sodium bicarbonate solution (22ml) and brine and finally dried
over anhydrous sodium sulphate. Evaporation gave an off-white crystalline solid (22.7g), which was
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nver """a.nhydrous sodi um - suI phate. Evaporati-on gave an off-white crystalli ne

Solrd (22.79g).,, whi-ch was 4 _.f EP 0.223 334 Bl triturated with

wr-te - crystalline solid (20 Og, 8699 , mp. 91 96 . :; . 1Hn.mr.
'(*3) 6 a8 Ithl %l%p | ether lferi and {o i SS g’v stalline
350- 3.°90 g;?fé ag!%j g?) gm hor E% gﬁé% "éH%‘H“ Uah e Iﬁ%ﬂ-ﬁwﬁdT
solution o gl

() trans- 3q1e1t,np bonyl 4-(4' Tl uorophenyl ) pi perldin-2,6-dione (1.0g) In
anhydro S mmr mam de was stirred and cooled to about O and net hyl
J-0di de (0 653 ando vl pot assi um carbonate (0.51 g) added. The
fxture was stirpegaab =g for 7.5 hours, after which it was diluted 16
wiF h wat er and extb acdpd vvrth ethyl acetate (1OOm). The extract was washed
weth water, bringsasdoghiosafd over anhydrous sodi um sul phate. Evaporation
gave thet i tle canp@odsasa® pale yellow oil, ca. 90% pure by n.mr.
‘spectroscopy. Examplzso Gn,20)

().- trans- 3- E{bhaxspiuaenod eydpobnd &f (*)f-dahm-élﬁﬂﬁﬁﬂ;bbr)yl-p{ﬂmﬁrbﬁieﬁyl)alp&iddwmor(eI:_(il))g)ﬁn
'sol uti on odnhirduy dinthythomahidaedsestirfell Andcales to dbod 0€ Gnditnetif) J4dide H0.E7gharid aalyeitons e
(50 M) wamteasiae darbanatg (GWgLaddes Tieef migttra yas stimachalife? efor 728 hdirsgafter wiiichlitrwast dil@ed/)
AN et hybs awibtvetes 200 @0racted Witrcefhitl aatatent] 0%l iToeexerBct ivas washisd witlf Water, gring) and\dded
0.5 hr at o @hydPvs sgdium sylchalesEvgpqratipr dave de tiYe lseronoyndhas Ppele Bllem gil. 72- Weupuse at
5-C. The SWU¥Py seegkoxcPR¥n added to a mixture of water (200 nl) and acetic
acid (2.5 eq). After separation of the rich ethyl acetate
the sol verﬁ’fﬂﬂg%vaporat ed under reduced pressure and product isolated via

cihyst al B9 30 Yield = 5.2 gins

‘Pr oduct 1 ° ers Structure confi rrred

by ‘NVR and HE Lsgut%ﬂfEP .{Lre hes Qﬁ ¢ SR Y Bl stas ka4

() -trans- 3, ox.y aé?w% 5 e
[y R e %ﬁ@r LR B

-.:( 1 Wefhe AR Wo¥ed 16 a Fixtlre<dt Watr @60 ml) and acetrc 284 j25eget hoxi de
idn et hy| ac ek %e;‘a%grmoa the TRk Ringil 42b138 thd) SonoRIPAT @Ewﬁedaﬁndeprea&be@ p?é!adure and

‘stirring fgdaud idolateli WRIcry3QuistichHomSpradan-3-5bg 2dding nbp@ss. a sol ution of desi ccat ed
-—efhy’r ‘N- net hyl am dormal onate (139g) in ethyl acetate (200m ) was added over

hour whivigd =red gaai ni ng the tenperature at 15-25 C and stirring for a

Product was a mixture of 20% methyl, 80% ethyl esters
Structure confirmed by NMR and HPLC comparison with the N-methyl equivalent. (E2)
35
Example 4

. (x)-trans-3-Ethoxycarbonyl-4-(4-fluoropheny!)-N-methyl-piperidin-2,6-dione @

40 A solution of p-fluorobenzaldehyde {100g) in ethyl acetate (100ml} was added slowly to a mixture of
sodium methoxide (105g) in ethyl acetate {900ml), maintaining the temperature at 10-20° C and stirring for a
further 30 minutes at 15-25" C. Then a solution of desiccated ethyl N-methylamidomalonate (139g) in ethyl
acetate (200ml) was added over 1 hour whilst maintaining the temperature at 15-25° C and stirring for a
further 1-2 hours. The resulting mixture was added to solution of acetic acid (120g) in water (475mi) and

- 45 stirred for 15 minutes. The lower aqueous layer was then separated and discarded. The rich solvent was

washed with saturated brine (250ml). The solvent was removed by vacuum distillation and replaced with

propan-2-ol then cooled with stirring to obtain the crystalline title compound. Water (600ml) was added over

30 minutes and the mixture stirred for 1-2 hours at 15-25° C. The product was filtered and washed with

water then isopropyl ether befors drying.

Yield = 80-90%

Example 5

56 (t)-trans-4-(4'-Fluorphenyl)-3-hydroxymethyl-N-methyl-piperidine (ES)

Compound E2 (f)-trans-3-ethoxycarbonyl-4-(4'-fluorophenyl}-N-methylpiperidin-2,6-dione (18.0g) in
tetrahydrofuran (80ml) was added slowly fo a solution of lithtum aluminium hydride (6.0g) in tetrahydrofuran

5

gpropyl ether before filtering ar‘?@Qﬂ%&%@ﬂ‘o give the title conmpound as a .



further 1 2 hours. The resulting mxture was added to sol ution of
ficacid (120g) In water. (475ml) and - -.45 stirred for 15 minutes. The
wer_ aqueous | ayer was then sepaERt@223384 Bii scarded. The rich sol vent was
hred with saturated brine (250rrfL) The soI vent was renoved by vacuum
s#i'l |l ation and replaced with opan- 2- ol then cooled wrth

ki ng {48mp ipder I'f't"PSPf’@ Eege?gq Hey ‘P‘H%e'tft"trbg'%oﬁ?%o%ﬂ‘ aqglifion, % gl ed
:30 mrrgg‘{iéﬁﬁ g‘g&? ah‘@ HamPgraiurequprnight,then yarfied o 38, | fac "‘%Fl“t §°“2€53<§€2““ Yté""e
duct r °

.i n g 58 ositto f E@e cal Pu V\@dtrtton ptw n :IiOm%F}olPBXJ by zraqueoerOsog ium

ydro solutton m yse re sttrr hours. b fore_ fi off_the |,
)= trars- 2 ZﬂaFt o J;ér Vheks F‘ittaéﬁt ?"wﬂ B d iclone !
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nlet et? ydrof uraohl ? { /°was adde sI OV\A y to a sol uti on of i th| um

;m‘nr,yml.h,ygtrrkﬂ@sd.&, 0g) in tetrahydrofuran L EP 0 223 334
8 40m ) —omder—mitTogen, keeping the tenperature bel ow 40'. When addition
TS corrpl etes - tilve-1p2@RtlsHpn m xture was stirred at roomtenperature
vernight, then angemegntm) 50' for about 7 hours and finally stirred

FNi ght at roawwesspeHat ure. Deconposition was effected by the careful
dditi s of wat emss£39(mh,)iHf ol | owed by 10% aqueous sodium s hydroxi de
ol.ution (6.0m Bo2Bhemnyedy ol ysed mixture was stirred for 11 hours before
tttering of f t1&8m &di pitated salts which were washed with ethyl acetate
H50m ). The fil t06&7@9 WadHdri ed over anhydrous sodi um sul phate and
“vaporated down to give a solid product which was triturated with ether,
sPNAter @ BeRgin ed, to g ve the trtIe corrpound (9 Og, 65%, mp. 122 126'
l—;k.—,N -i_o. 1H-n.mr ( DMSO- 1.56-1. N 2.15-2.29 rn 4

h ti fgou d E5 (8. 6g) ang ( rtrgtgrtr c rd n& )drgre§|¥alv n‘[‘ wg
, gf ’;’l% 1 "‘" °"*A' t%ﬂ ‘%aé‘s?a ‘t |f§f%8?¥ﬁdE§:°dY 1?%3“6‘67
4 + al va%&?(leu p dae er an :ﬁ ex s o d¥£e h}(fﬂoc\ﬁfi ric cr Eﬁ
m ) an reci :)ac as h ere Q %e h wae?wfh iltr f v?ég §

2. day : b 0 %ﬁ o see 195‘.
d in ¥££H\Oca ol /dvaflr an i?ﬁ 'i : séy 93? RS Eeuésuan sg A Ol :
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aildt -ags | biferttofbutifdine h(b\ﬁas‘o o itfrﬁ‘efr&ﬂa fohied@d g Vo388 EbvEW Y Fh.p\AG2E103" JT.ﬁ fc'=|5th'i ate
5-basi f kRendldh. sodi um carbonate solution and extracted wth

2 (total - 60m) and the extracts washed with sodi um car bonate

N, Exsaipee and dried over anhydrous sodi um sul phate. Evaporation gave
ans-Z4-—7 "(4-fluorophenyl) - 3-hydroxynet hyl - N-net hyl pi peridine as a

lad I - GRr@e (4t Fudropbn RSy drotyinethgipipaidingd t h

Compound E1 (¢)-trans-3-ethoxycarbonyl-4-(4'-flucrophenyl)piperidin-2,6-dione (2.0g) was reduced with
‘lithium aluminium hydride (0.58g) in refluxing tetrahydrofuran (S0mi) for 4 hours. Work up as described in
Example 5 gave the title compound as a solid (0.28g, 22%).

' Example 7

(£)-trans-4-(4'tluorophenyl)-3-hydroxymethy|-N-methyl piperidine. (E7)

Compound E4 (34g) in toluene (150 mi) was added stowly to a slurry of lithium aluminium hydride (10g)
in .a tetrahydrofuran (50 mi)/ftoluene (150 ml) mixture, maintaining the temperature at 0-5° C under nitrogen.
(Commercially available solutions of lithium aluminium hydride in tefrahydrofuranftoluene have also been
..... . used successfully). The mixture was stirred for a further 1-5 hours and then allowed to warm up to 15-25° C
w7 overnight. The excess lithium aluminium hydride was destroyed by the carefully controlied addition of water
(10 ml), dilute 15% sodium hydroxide (10 mis} and water (30 ml). The solids were then removed by fiitration
and reslurried in toluene (100 ml). The combined rich toluene layers were concentrated to a low volume (75
mi) and poured into petroleum ether [100-1200] (25 ml). After stirring for 8-24 hours the product was
isolated by filtration, washed with petroleum ether (10 mi) and dried.

 Yield = 65-75%

| Example _8_




v : : :
so ether/petroleumethér (b.p. 60-80"). filtered and dried (3.1g. 95%
recoveryy, mp. 102-103 [a] o026 (c€,5 i223 ggfﬁpne) -37 __,1 Exanple.6 ....i
'.85 . (t)-trans-4-(4'-Fl uorophenyl 8 ydr oxymet hyl pi peri di ne Conpound El
“€t) -y rans- 3-et hoxycar bonyl - 4-(4' -fl uor ophenyl ) pi peri di n- 2, 6-di one (2.0g)
was T educ eprank-itlp Fidordphehi) 8 nydrbpinstin Bty iSpdri@in®89) i n r ef I uxi ng
tetrahydrOT‘UFarr(‘SUT“ﬁ‘)"T—T‘ﬁo_Fs_WR‘Up—a's—descrl bed In Exanpl e 5 gave
the title caxmpound EIS5g) wae dissbived inlddgone2B6/9ni) 248 afived b @oliftion of (-)-di-p-toluoy ltartaric
()-trans- deid 4i1ftdsg)dn eqHtma y30) miBathds O yihe tnlxyute- Wasrsttdayfor 1phopesti16i2e€C, tifen &) furtter
45 . -Congyobiour atf410( 84T crystatiid sa mes {250 oifviwpshed gitnatdiede aldakiby to a slurry of
H-{hf -urm-al um ni um hydride (10g) in .a tetrahydrofuran (50 m)/tol uene (150
rﬁ) m xt ulield Ta¢48%i ni ng t he terrperature at 0-5 C under nitrogen.
(Com*rerm ally avail able solutions of lithiumalum nium hydride in
t.etrahydrofuran/tol uene have al so been used successfully). The m xture was
usti rrede f or Tae pak(fgiaves susgenqedinavatanandmetiyions Jighlpsde MPONIh-Lifpng-6-(4 Hupephenyl)-
‘over ni ght Sdevashdtimetaninigeigineavasxkgctad "Pf?/d’fel MEC weieg ersivmm yeceridpy Eveppsation of
cgar ef ul | ythe siah MBCI qave 4218 vhigh wes redigselupd igdolueng-gThajiglueng)wes, regiovash bys eyapasation to
“Hydr oxi deg‘(eiﬁf’%E‘F%ﬂ@"ﬁéf"&‘“?%’tﬁ‘%'}amnﬁﬁvé sfatfee weid ahich et f'f‘%’ﬁ%%ﬁf‘do‘if‘ed

“F+-trati-op gnd td ed. N QI uen 00 nml). The conbined rich toluene
“Tayers ?/ve ﬁ ﬁ%@%#’i‘?ed P03 @f’l{ﬂ}m (75 m) and poured into petrol eum

‘ether [ 10 RQL (25 ). After stlrrlng for 8-24 hours the product was
Asol ated %ﬁé—l—tratlon washed with petroleumether (10 m) and dried. s55

Y' e| d = 65}@%{"4—@‘-@[&@0%6&1@ bydroEg me%y?lg%et’f)\ﬁ% pélld'"e (Eg)

—Z=—(4-Froorophenyt ) =sS=hyoroxymethyt=mnet hyl pi peri di ne COprOUI’]d

(59) was s Al M@kdmi H}d%&r €0.0880mdH was 388LIARE 86hrid o%r;stglréﬁpbr@fﬂraﬁ)f(ZOOml) at
(=) di - p-t 61 ¢1Gitef @ dtAbdpherd 6f dtrdgbrl Lorcathiate RuIBRAE O (2(18Rl) W 1084 addad ZRplise ARE
MXture Was nittiré ste@d fa00” Aioh @ burad gidda 2énitibn oft d@dinidn hytiitid) athe Sdide (E2U10.@Y: 0034L0
“C. The cr el ahd ddoed &ad $olufiersinfdry thieahpdlot@bd (19ona)Sdne thevhikitire 3@rAidaN8-5a0 tbr drs texdrs,
Yi-el d =5 4fenl&YodnOtemperatlie @veaijiit. SoGigh hyvirexide WEHEeM dicdl4d ) anad@rsolasue) wat dagbd asd

"a"'i"i':“ﬁf OF | dthe (dsD@Et préFipiat¢-whs filtemn sadiwashid- filration epdwepaglel-soveral times to remove cloudiness
~3~hydr oxylren tplfiltijerapd lwashiriapearé eliapasatethis vesub.rtaaive dhei prodyct dveanBDoe il fPes §tum
hydroxi dewhighqepid baeiveipliised fremethen mi- MB@ Gave an oi | which was redi ssolved in

“E5kiene:: The tol uene was renoved by evaporation to : give an oil. The

i B Bla'mﬁapt ane and tr| tur at| on gave a crystalline solid which was

er &d. off and =6 -35 (c =1%In nethanol). .
RO L ‘B'?‘iﬁ?“?sm‘hth? Wegﬁﬂﬂ'b?fdﬁﬂ’@ﬂ‘if‘f“ﬂ °’§°’W9’6r"bxynet hyl - N-met hyl  pi peri di ne

_20 OUt hi'um al umi ni um hydride (3.24g; 0.085 npl) was added with

g to dry tetrahydr of urame(200m ) at O C under an at nosphere of

cuzou

N

|

R] 3 .
(I)

wherein Ar Is a group
/
X

N

where X represents hydrogen, Ci alkyl, alkoxy, trifluoroalkyl, hydroxy, halogen, methylthio or aral-
kyloxy and R2 is hydrogen, alkyl or aralkyl, which process comprises reducing a compound of formula

y:




re-strrred at - COC for 1 hour to give a solution of alum nium
-The:.im-de (E2, 1.0:0g; 0.034 nol) was added as a solution in dry
ofuran.(199m ) .and the ni E@PR2R3WABIled at 0-5 C for 4-5 hours, 2s
“”froonrtenperature overni ght. Sodi um hydroxide (16.2nm of a 40%

Us sofuti o and the resultant precipitate-was filtered and
ed. .Fi PiPaget -"; S J'ﬂ*hrp Wieo rennve cl oudi ness then the

.ff'-e.. and Wasor}r, (2RO ted 48P el B T-PGUGh 1 RarR
‘ﬁ% o5 Th G T8 E@Rﬁ S orprrau n%fzg %t Ln ijﬁ
L ( J}‘ : : :

t =~ 0 ygmlll o sAl \Pa%(?iﬁe?eg o‘?f wi

..... . s~~~e ;
‘adilt 1 3. :I -

'~~(|) 46 wherein Ar is a group x so where X represents

en.- Cl4 alkyl . al koxy, trifluoroal kyl. hydroxy, halogen. nethylthio
;.ﬁl':"w ky| @P(eysa@(@) Wt duSpehdaed P @Rt andnityions GicRéab D G). ml(&fﬂarﬂfﬂﬁfﬁﬁcﬁophenyl)-
:Ses. &l@ﬂ%ﬁjﬁ%yﬁNﬁﬁleﬁﬁd&ﬁm@fﬁ Qkattbdinh the MDC. using sodium hydroxide. Evaporation of
123 3R ridBIMOE )yavter sdndii-which 4Avab IradEddl &Nipludne 3 Ty IS Y rdiytved\byTBMapythtion to
‘di-Negive@a ol Ttie aidién Ggptaneeend dinsaiod yeeela cstaline saliaehich @asiiprea offl aratiiied t 0
_ytlon of (-)-di-p- toluoyltartardc acid ((11.25g) in acetone (50 m) at
5. Crs. Thald i 86i8a%da)iis 99 (e¥ B Infraathafiohhour at 15-25 C, then a further

2.6 hour at 0-10 * C. The crystallrne salt was filtered off,

ed mnt_ﬁﬁggﬂone and dried. Yield = 40-45% .1 . __The salt (69)

Thspended i'n: mater and met hyl ene dlchlorlde VDC) . The'
: (#)-taps-4-44- i droymplovhiNeaitybpipaGpin t hyl pi peri di ne mas
XLract@H i nto the MDC using sodi um hydroxi de, Eva oratron of the r

"an. o by e o g o il e wged heltts a?{g 55 oA é

B C, under [nitrogag C r ric aci

pQr at : Igﬂ?e rtr:rigtu?ea %}?5 (cf)fr 1trh t 10 grvgﬁ? tutfo Iz Lcﬁéét(z% cg:de "]?F

2 §5 s& |r§dr ltetr h (199%51?\:1(’1' e l%xture s?r ed fOl‘ 4’ 0
- Gl Eﬁwyf

r-a*ﬁs e ara ‘]1%« il aq:@?‘irs,ﬁi‘ﬂ"%" D T2
M al B hd AR Ghd gmpg cV"l\ £ Shiob loh Mlagt 81457 Y

1y.d rOJhrbh%&rc(r?eWaa)ns eréaw 22—3'&131_61'[ rmsp ere of nitrogen.
t'ed sul phuric acrd (2. 16n1) was t hen added dropw se and the

'mfcmm@d at OC for 1 hour to give a solution of alum nium hydride.
GEZ 10. .0g;. 0.034 nol) was added as a solution in dry

i room tenperat ure overni ght. Sodium hydroxide (16.2n] of a 40%
_tren) was added and

- CH,OH
N
l
R’ 3
(1)
g} :::. . wherein Ar is a group
/
X
X

-: . where X represents hydrogen, Ci4 alkyl, alkoxy, trifluoroalkyl, hydroxy, halogen, methylthio or aral-
o -kyloxy and R? is hydrogen alkyl or aralkyl, which process comprises reducing a compound of formula

_— L

7 M



___e resultant preC| pltate was f||tered and washed Flltratlon was repeated
- Tigeveral ti-mesito fenove cl oud| ness then-the filtrate and washi ng were
“e\laporat ed in vacuo, to give the ESr®@RAI¥4RB! an orange oil (6. 9g, 91% whi ch
could be crystallised fromether, mp. 122-3 C. .30 Cains '=! ' .H"' .
: ~1. A process for the preparation of a corrpound of formula (1) 35

= ST A Ar -z @.

T -,,CIO+a ey - ->~' X .- 40 _ ~~~~~Kl x and R is hyrgn aIy or
E_’{--—’r 1 whc rcs cnf ssrdw gacrmu iorﬁcoaﬁg'; .45 .wherein Ar is a group 7
R . I 1 S lill,;

_f-_fllll 111 I Jesil S/ ' L. K * ~~EP 0223 334 el Ar ~co2
R O e vvherel n Ar. arn(9 RS¥%fe %s defined with respect to forrmula (I)
:and R4 is al kyl. 2. A process ‘a;ccor ding to claim1, wherein the reduction
Zis carried out wiith a-nmetal hydride reducing 15 bgent. 3. A conpound of
fornmule . (1 A, for use In. the process according to claiml or 2, Ar .CO2l

oot O ~0. " 14 0 25 (IA) -30 - wherein Ar, Rs and R4 are as defi ned in claim
FEES Wt h t hewhsretmAr sod Bham asdefined MBh tespethfovgﬂat(l)md Retshekk, - . ~.., R4 and Ar

,_nare not ethyl and phenyl respectively. 4., A conmpound according to, claim
2.3, for uSe A mropese aprorsingds cleirch vibmiy thep regiatipmyis 1cansied Dut Wit aetal hydride reducing
~is'. () - r ans®@®. et hoxycar bonyI 4 (4'--fl uorophenyl)-piperidin-2, 6-di one,

)t:_'-t rans- 3-ei i oxycar bonyl -4. 4' -f| uor ophenyl ) - N- net hy 2p| peri d| n- 2. 6- di one,
OP‘ Acompound of formula’(IlA), for use In fhe process aocordmg to claim 1 or 2,

(j ~~t rans, - 3- rne#hxycabny--(4' -fl uorophenyl ) -p~i peridin-2,6-dione- 5 A
proceszs for -the pr epar ati omrof a conpound of formula (1) as defined in

: airm®1, which process . - cormpégzs,ge~ (a). reacting a. conpound of

Tf_or mula (111): .40 CO2R4

{(IIA)

wherein Ar, R® and R* are as defined in claim 1, with the proviso that when R3 is hydrogen or methyl,
_ R% and Ar ars, not ethyl and pheny! respectwely
A compound accordmg to clatm 3, for use in the process according to claim 1 or 2,
- whichis’ (%)-trans-3-sthoxycarbonyl-4-{4'-fluorophenyl)-piperidin-2,6-dione,

T (z)-trans-s-ethoxycarbonyl-4-(4'-ﬂuorophenyl)-N-methyl piperidin-2,6-dionse,

- ,-or (:)-trans-s-methoxycarbonyl-4-(4'-ﬂuorophenyl)—ptpendm-z 6-dione.
. A prooess for the preparatton of a compound of formula () as defined in claim 1, which process

- comprises (a) reacting a compound of formula (IHf):

CO,R4
CH
' CONHR3 | (III)

- wherein R3andR" _Earme__'a_s defined in-claim 1, with a compound of formula (V):

P RO YO




: N ~where|n R and Rt4'are as deflned I n cIa|m1 vmthacorrpound :
- fornul a (1Vv): 8 I 1HE1111f 1 1111I'N EP .
0223 334 Bl Ar (1V) CO2R5 1U vvhereElem3&ms defined in.claiml and OR5"
is.a-leaving group, to forma compound of formula (11) as - *

defived in claimi1, and subsequently, if desired, ‘converting a corrpound of
Formula (11) V\/nerel n R3 is hydgpgen to a corrpound of fornula (al) wherein.
‘R3"is alkyl or aralkyl; and ...J. ~75 (b) reducing the conpound of fornula
{-1) -thereby formed to a conpouhd of fornmula (1). 6. A process according to
clalmS wherein a conmpound of fffornula (111) as defined in claim5 is
cendensed with a conmpound of fpfnula (1V) as defined inclaim5 in a

bdse/ sol vent "system 20 7. A r'o,c'e.ss according to claim5 or 6. wherein a
Corrpound of formula (il) wherejjn R3 is hydrogen is c@IWwerted to a conpound
of--formul a (11) wherein R3 is $' or aral kyl by reaction with an al kyl or
aral. kyl ;haljde in the presence of a base. 25 . 8. A process according to
cIa|m5 6 or 7, wherein a conpound of formula (1V) as defined in claim5
i-s:formed i nwaérbin AbY ok einb@m i@l ahy/ ORTis 6 RAARTSBIY, RMorH a SonfRERYH RS (1) as
formul:a Ar CHasfived In dieim @ SéndIsulssbquaaiey if Gesked, Gonviie) £ BehpoGrt df@d?ﬁul@@l) wﬂ»ereuﬁ’ VRQ‘?s“ dd
: pour l'a prepayddgento atotmpound biforamriady whersiiey. B afk)or arélkyl &Eél 3 40

"-82g dans |l aquelle Ar est umn groupe 46 x * " ~~00 X

I re p r d sent'e ufP) sadugingsheikompelind gbinmnulal(l) tepraby foemeal by bmnnbmﬂ fofmutafnc o XY,
:trlfluoroalkyle hydroxy, un ..atome d' hal ogbne, un groupe m-thylthio ou
-ar-al kyl oxyP-eft ProgessEcoringde gaim ﬁdwhﬂﬁh defmpoynd whfogmuia(ibasadekngld én caim drisdokgenegd
:¢ar act ~r| ~s 6 Witha eapond 9f formuiadi pedafingddn elaim Gdn 2 base/spivent syslemos6 de formul e

:il\l/) . T

1137 i7' A process according to claim 5 or 6, wherein a compound of formula (I} wherein R3 is hydrogen is
: convertéd to a compound of formula (I) wherein R? is alkyl or aralkyl by reaction with an alkyl or
aralkyl halide in the presence of a base.

*

25 8. A process according to claim S, 6 or 7 wherein a compound of formula (IV) as defined in claim 5 is
formed in situ by the base catalysed condensation of a compound of formula ArCHO with an ester of
acetic acid.

" Revendications

1. - Procédsé pour ia préparation d'un i_:omposé de formuie (l) :

At

(1)

. dans laquelle Ar est un groupe

ol X représente un atome d'hydrogéne, un groupe alkyle en C. , alcoxy, trifluoroalkyle, hydroxy, un
-~ atome d'halogéne, un groupe méthylthio ou aralkyloxy et R® est un atome d'hydrogéne, un groupe
alkyle ou aralkyle, caractérisé en-ce qu'il comprend ia réduction d'un composé de formule (1) :

S O
- ; . * ¢ L M § %




o * AT
L. .EP0233334BP 0 223 334 BL Ar- Co., 50
Nzt. O a3 (11). 10 Idans laquelle Ar et R330nt
‘f-'teLs quo d6finis a propos de la formule (1) et R4 est un, groupe al kyle,
“Procede suivant |la revendicatign 1, caracterise on ce que |la reduction es"t
.effectu&e avec un hydrure nbta lqu@%’ gl tant qu’ agent reducteur. .:.: 76
#3..Conpos6 de fornmule (11A), ¢ sS4 en co qu'il est utile dans le
.proc~dq suivant |a revendlca ionfl ou 2, 20 '
Ar -, ~~C2 Rs. o0 24 " o~~~ 3 (11A) 30 . dans laquelle Ar,
“Ra3 et RWsont tels quo def°| ni§ dans la revendlcation 1, a condition quo .
‘dalns I'e cas ou Ra3 est un atogd d' hydrogbno ou un qraype nethyle, R4’ et
'-_'"Ar ne sol ent pas. un groupe ethyle et phdnyle respectivenent. 4. Conposd
isul vante | a revendi cation 3, utile dans |e procede sul vant |es
“Tevendi cat i aas ldquélie A2 et RS0 Adidue B8Tini8 2 propos dila wamule! (i) ot RS 0A@h broG diigfe.
“(Fr ans- 3- 6t hoxycar bonyl +(4--fl uoropi hnyl ) - pi pi ri din-2, 6-dione, la (+
y=trans- 32 :Procédé suivant la revendication 1, caractérisé en ce que-la réduction est effectuée avec un hydrure
6t hoxycar bomgialiique et tarft quidgeatpérgeigdr.) - met hyl pi p6ri di n-2. 6-dionei ou la (+
-}Y-trang 3- met hoxycar bonyl - 4- (4' - fl uoroph6ényl)-pi pérldin-2, 6-di ne. .
Procde6 pduiComposp de frmule (lIa)campcigrissen 19 auibesy ulilg @ﬁnﬁlglpéocéqé) suvant layaxendieftibm] oyans
.la revendic&ion 1, 40 caracterise en ce qu'il conprend (a) |a r6action
'd’ un conpos6 de forrrul e (111): CDaR4 4S~~~~~~~~~ 2 12 3 CONHR
_ (I 1) 60 dans laquelle fa et R4 sont tels que d6fini.s dans |a
-r\eyend? atlon .1, avec un conppse d(% fKerruIe (1v):

2

(ITA)

dans laquelle Ar, R? et R* sont tels que définis dans la revendication 1, & coridmoh que dans le cas ou
- R® est un atome d'hydrogéne ou un groupe méthyle, R* ot Ar ne solent pas un .groupe éthyle et
phényle respechvement.

4. Composé suivant la revendication 3, utile dans le procedé sulvant les revendtcatlons 1 ou 2, caractérisé
.en ce qu'il s'agit de la (+)-trans-a-ethoxycarbonyl-4—(4'-ﬂuorophényl)—pipéndin—2 6-dione, la (+)trans-3-
éthoxycarbonyl-4-(4" ﬂuorophényl)-memylplpéndm-z 6—dlone. ou la (+)-ﬁans-3-méthoxymrbonyl+(4'
fluorophényl)-pipéridin-2,6-dione. .

8. Procédé pour la préparation d'un composé de formule . (j) tol que défini dans Ia revendication 1,
caractérisé en ce qu'il comprend (a) la réaction d'un composé de formule (Ilf) :

4 .
ioza ,
CH,

CONHR3 L (III1)

dans laquelle R? et R* sont tels que définis dans la rgvendﬁpation 1, avec un composé de formule (IV) :

| RN N O
o T e L Mos %




LT S R .
+**CLN S *- EP 0 223 334 Bl Ar | |j| S (IV) :
CO2R5 10 dans laquelle Ar est tel dfeD 2R¥3IAiBIdans | a revendicatlon 1 et CRS g
est -un groupe mmobile, pour former un conpose de formule (11) tel que |
défivl dans la revendication 1 et ensulte, si cela est dislr6, |a.
‘conversion d' un conpose de forfile (11) dans |aquelle R3 est un atone

d' hydrogbne en un conpos6 de fofnule (I1) dans |aquelle R3 est un groupe
atkyle ou aralkyle ; et i5 ) la reduction du conpos6 de fornule (11)
'Lpour fogmer un oonpose de formjl/fe (1). 6. Procede sulvant |a revendicatlon
5, caracterise en ce gqu' un co se de fornmule (111) tel que defini dans la
revendi cation 5 est condense ajec un conpos6 de for f (I\O tel que dé6fin
dans | a revendication 5 dans up.systene de base/sol van - 020 7.
Procede suivant |a revendicati 92% ou la revendication 6, caract6ris6 en ce-
.qu’ un cenpose de formule (11) dans laquelle Ra est un atome.dhydrogbne est

.converti en dans GOGgHe DEodl @l §udr daki Garks lid lover@iBetiond PELUEE lo& uR3robSd mébile, G%?ﬂ run

al kyl e ou ar aimppsée dpdsrmute ANyt teOiueadsha dbis A tReHaBAIOE 105tdnkite £ si00bI sardaéi )/ae '
"en presence chnvangorbdigreconipbséBde Bimbie QijctansliastdiRs RY &6 urd ﬁmdhﬁd?dgbm , cofp8dd. 7
caracterise eafomailefll) dans leprisct¥estia gaperalky® duladkybebt que d6fini dans | a
revenditeat i of) 18 résiyetioh dn AENoss doi foroulp i pbua feerostde BEwHosdde foraiuRl(y.See par une
base d' un -’ conpos6 de fornule ArCHO avec un ester d'acide

ac6ti que. G‘SOP"A‘H@?) Btiyashia reyen &hreeaatétagren jee Auncdoinpesg de Formaule WB b quectidfirg dater
: For r neI (1): la yevendication § est condensé avec yn cogposé de forggle (V) tel que défini dans la revendication 5 Ar

_ dansunsystemedebaselsolvantt ~~~~~~~~ 3 in der Ar die Gruppe 45 *
___GMedé’&t g X- e V\asserstoffatom el nen CI. Ai kyl -, Al koxy- oder
Trifluora ky"’P§ ,S,"'\éaf‘ ' dw%ms Hawaﬁqsﬁaf swu'ew ¢emposs de formule

Vs ue' q"l?o "eb??

“Met hyl t hl ogr po fopmule ll) dans
]
st of f at om 045; ﬁ‘{/rbqﬁ' égggyf a"&““ﬂr Ewrrrg °"ba§‘EFe'ﬁ‘t P ?y'ﬁfdafé'%’@r?a ddfaél‘yle en
Redukt i,gn el ner I ndung der Formel (11) .:CEL1 '
8. Procédé suivant les revendications 5, 6 ou 7, caractérisé en ce qu‘un composé de formule {Iv) tel que
défini dans la revendication 5 est formé in situ par la condensation catalysée par une base d'un’

compose de formule ArCHO avec un ester d'acide acétique.

30 Anspriiche

1. Verfahren zur Herstellung einer Verbindung der Formel (l):

3 ] Ar

- cH.ZOK

N | (1)

40

in der Ar die Gruppe

45
7
X
\
60
bedeutet, wobei X ein Wasserstoffatom, einen 01.4-Nkyl-. Alkoxy- oder Trﬁldoral'ky_lres_t.' eine Hydroxy--
gruppe, ein Halogenatom, eine Methyithiogruppe oder einen Aralkoxyrest bedeutet ind R? ein Wasser-
stoffatom oder einen Alkyl- oder Aralkylrest bedeutet, umfassend die Redukﬂon einer Verbindung der
&5 Formel (l)

| I!II




EP 0 223 334 B1 Ar CO2 f 5 ~-_~.0|f' '

R3 die in Formel (1) definierte Bedeutung haben und R4 einen Al kylrest
bédeutet. 2. Verfahren nach Anspruch 1, in demdie Reduktion mt einem

Met al | hydri d- Reduktionsm ttel, durchge- f~hrt wird. : 715 3.

Ver bi ndung der Fornmel (I1A) A Vervvendung in dem Verfahren nach Anspruch 1°
oder 2, Ar ..... 20 LCoR C2 K o o-a

(11 A 2;3 2 - ( ¥ R3 wobei Ar. R3 und R4 wie In Anspruch

-1 definitert sind mt der M .0daB, falls R3 eln Was{&a3t of f - at om oder
ei ne Methyl gruppe bedeute?, B¥ und Ar nicht eine Ethyl- bzw. Phenyl gruppe .
.bedeuten. 30 4. Verbi ndung nath Anspruch 3 zur Verwendung i m Verfahren nach .
JAnspruch 1 oder 2, namlich (t‘)-trans-

-3-.Et hoxycar bonyl - 4- (4-f 1 uor phenyl ) - pi peri dl n- 2. 6-dl on,

EP0223334BY R- . .. 10 in der Ar und

(#) - L1 ans- 3-{Eubrow R Forhe ) dofrior Blegiisg hibdund RTBbNANirgee bécdiset 2. 6- dion -

-oder. (i)-trans-3-Mthoxycarbonyl -4(4f-fiuorphenyl)-piperidin-2.6-dion. 35
5. Ver f aheervertdirer-edch taabdruth 01, @i dear die/Bedukiionl uritgpirdey Métaliydid-Reduktionsittel| durchge- _
'Anspruch 1 debriwicdert, unfassend (a) die Unrsetzung ei ner Verbi ndung der o

jFormeI wlli) ' CO2R4 40
-CH2 CONBIR3Vefiindung dhe ForR@! (IMGuR¥erwendung in dan Yprfahitoh nachdfespryphdradessd, nd, mit
~ei_n_er Ver bi ndung der Fornel (1V) * 50 Ar (1V) 55
cO2R5 12~~ ~~~~~ 1] 11 11111\1111111111
T
s, % | _.CO2R"
) N 4] . (IIA)
25 I‘IJ

wobei Ar, R? und R* wie in Anspruch 1 definiert sind mit der MaBgabe, dag, falls R® ein Wasserstoff-
atom oder eine Methylgruppe bedeutet, R* und Ar nicht eine Ethyl- bzw. Phenylgruppe bedeuten.

4. Verbindung nach Anspruch 3 zur Verwendung im Verfahren nach Anspruch 1 oder 2; néimlich (:l:)-trans- " o
3-Ethoxycarbonyl-4-(4'-fluorphenyl)-piperidin-2,6-dion, (*)-trans-S-Emoxycarbonyl-4~(4‘-ﬂuorphenyl)-N— o
methylpiperidin-2,6-dion oder. (+)-trans-3-Methoxycarbonyl-4»-(4‘-ﬂuorphenyl)-plpendm—2 B-dion. i t '

8. Verfahren zur Herstellung einer Verbindung der Formel (1), wie in Anspruch 1 definiert, umfassend
' (a) die Umsetzung siner Verbindung der Formet (Ili) ' '

Y CozR4

- 40 I

CHp

[ e (III)

CONHR3

in der R? und R* wie in Anspruch 1 definiert sind, mit einer Verbindung der Formel (Iv)

50 Ar

(v)

55

CO4R5

.




sBP.0 223 334 B1 in der Ar wie in Anspruch 1 definiert ist und ORs eine

“abspal t bare- G uppe bedeutet, zu einer Verbindung der Fornel (11) wie in

“Anspruch 1 deflniert, und anschli eEBOR23S3§8Bdnenfal | s di e Umwandl ung ei ner

“Ver bi ndung der For rrel (II) in der R3 ein V\asserstoffatom bedeut et, in elne

Vewbi ndung der Fo 1, in der e| nen der Ar é"%’ bedeut et
ege

i et r%u? §@M,.%°s. rfli

Ver bi ndung der ' r ,,,'"d“uggﬁ Ui, in eine
u?nrlnger hﬂm@l’ (5' em

“Vér bi ndung der n l g .
“Ver bi ndyng derb X n erv .
-Basel Losungsm tte syst em ond enS| rt W rd 10 ren -nach Anspruch 5
oder 6, WgbeorghB® ndRr AsHHIHE] Widbdi ofn® VR Inddny)der #&mgqm) ) uﬁlAnspva%ﬁ Sedefitis, it
at om bedeut efiner Adfuiridudd 8 LEBHR (10, twicSh NGERr knyhef.nta&iaﬁ oo | Be¥d3R1 R ERRbS stoR
Gegenwart eipaiensa®@ida.l N €l ne Ver bi ndung der Fornmel (11), in der R3 el nen
- Al kyl - pder Aral kyl rest bedeutet, ungewandelt wird. 5s 8. Verfahren nach
.Anspruch %, Worfasted nath Ansgiedh 5695, Viebd ke Ve@indley deoFordl (1, linller RV efh Wisserstofi-
~Anspruch 5 dadn bbdstst, diich Uimsetzung ntasdramkalkyd| odérsAraikyinaiodtnid de Begehwaticir Bese, in
- Ver bi ndung detwe Veghintehg diar Ebi@eh(l) inalbrRPnairas kyl- ctier Adityires) bedsutet, imgesmridelt giebi | det
wird. 20 25 30 35 40 45 50 55t 3 S* C
L M 15S8* Verfahren nach Anspruch 5, 6 oder 7, wobei eine Verbindung der Formel (IV), wie in Anspruch 5
- definiert, durch eine basenkatalytsierte Kondensation einer Verbindung der Formel ArCHO mit sinem
Ester der Essigs#ure in situ gebildet wird.
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